p-Aminohippurate transport in airways: competitive inhibition.
p-Aminohippurate (PAH) transport in canine tracheal epithelium occurs by a HCO3- -PAH exchange process that is located on the luminal membrane and is inhibited by stilbene derivatives. The effects of increasing concentrations of other organic anions, including probenecid (10-250 microM), dibutyryl adenosine 3',5'-cyclic monophosphate (cAMP; 10-1,000 microM), phenol red (10-250 microM), and urate (25-500 microM), and the organic cation tetraethylammonium bromide (TEA; 250 microM) on PAH transport were examined in canine tracheal epithelium mounted in Ussing chambers. Neither phenol red, urate, nor TEA had any effect on electrophysiological properties or unidirectional or net PAH fluxes. In contrast, beginning at 10 microM, both probenecid and cAMP produced significant decreases in unidirectional and net PAH absorption without change in unidirectional PAH secretion. The initial change in net PAH absorption occurred in the absence of any change in electrophysiological properties. Higher concentrations of both probenecid and cAMP produced further decreases in net PAH absorption and significant changes in electrophysiological properties. Probenecid and cAMP increased the apparent Michaelis constant for PAH absorption without affecting maximum transport rate. The inhibitory constant for probenecid was 1.01 +/- 0.06 x 10(-4) M (mean +/- SE) and for cAMP was 5.18 +/- 0.20 x 10(-4) M. We conclude that PAH transport in canine tracheal epithelium demonstrates competitive inhibition by other organic anions and substrate specificity. We also conclude that the affinity of the exchange transport system is higher for probenecid than for PAH and cAMP.